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FIELD OF THE INVENTION 

[002] The present invention relates to the general technical field of devices for 
protecting electrical equipment or installations such as electrical apparatuses, circuits, or 
5 distribution networks, against possibly brief disturbances to their electrical power supply. 

[003] The present invention relates more particularly to a device for protecting electrical 
equipment against voltage disturbances such as surges, in particular those due to 
lightning. 

10 

[004] The present invention relates to a protector device for protecting electrical 
equipment against transient surges, the device comprising firstly a spark gap presenting 
intrinsic capacity to break follow current and secondly an improvement member for 
improving the follow current breaking power, which member co-operates with the spark 
1 5 gap in such a manner that the protector device presents resultant follow current breaking 
capacity that is significantly greater than said intrinsic capacity. 

[005] The invention also relates to a method of protecting electrical equipment against 
transient surges in which the electrical equipment is connected to a protector device 
2 0 comprising firstly a spark gap presenting intrinsic capacity to break follow current and 
secondly an improvement member for improving the follow current breaking power, 
which member co-operates with the spark gap in such a manner that the device presents 
resultant follow current breaking capacity that is significantly greater than said intrinsic 
capacity. 

25 

[006] Finally, the invention relates to the use of limiter means for limiting the 
magnitude of electric current as an improvement member for improving the follow 
current breaking power of a protector device for protecting electrical equipment against 
transient surges, said device comprising a spark gap presenting an intrinsic capacity to 
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break follow current, the improvement member for improving follow current breaking 
power co-operating with the spark gap so that the protector device presents a resultant 
follow current breaking capacity that is significantly greater than said intrinsic capacity. 

5 BACKGROUND OF THE INVENTION 

[007] Devices for protecting electrical equipment against surges, in particular transient 
surges, are known and in widespread use. 

[008] Such devices are sometimes referred to as "surge arrestors" or as "lightning 
1 0 arrestors", and tiiey serve to cany lightning current to ground and possibly also to limit 
the voltage peaks of the induced surges to levels that can be withstood by the equipment 
connected downstream from a protection device. 

[009] Known lightning arrestors can be based on a variety of technologies, depending 
15 on the nature of the active protection element used. 

[0010] In particular, lightning arrestors are known that use a spark gap, i.e., that have as 
their active protection element a device comprising two electrodes facing each other, one 
being electrically connected to the phase for protection while the other is electrically 

2 0 connected to ground. The electrodes are separated by an insulating zone, e.g., constituted 
by air or gas or a dielectric body. When a surge generated by the arrival of lightning 
current reaches a predetermined level, an electiic arc is struck and becomes established 
between the electrodes, thereby creating a short-circuit for carrying the lightning current 
to ground, and as a result protecting equipment connected downstream from the lightning 

25 arrestor. 

[001 1] Known spark gap lightning arrestors nevertheless present a major drawback 
associated with an electric arc becoming established between their electrodes. Once the 
lightning current has been carried to ground by said electric arc, the arc does not 
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extinguish spontaneously and thus continues to cany current, known as "follow current", 
that is taken from the installation for protection. 

[0012] The follow current must be interrupted in order to reestablish normal operation of 
5 the installation, and in particular in order to avoid any uncontrolled heating of the 
lightning arrestor. 

[0013] The follow current could naturally be interrupted by a general interrupter member 
of the network such as a curcuit breaker. Nevertheless, the use of such a general 
1 0 interrupter member for breaking the follow current puts the network out of operation. 

[0014] It is therefore preferable for the lightning arrestor itself to be capable of breaking 
the follow current without causing the general interrupter member to open. 

15 [00 1 5] By then- very construction, known spark gaps present a "natural" capacity for 

breaking follow current. This intrinsic capacity for breaking follow current corresponds 
to the maximum magnitude of current that the spark gap can extinguish itself, due to its 
own characteristics alone. 

2 0 [0016] Nevertheless, this "natural" capacity to break current is generally not sufficient to 
handle real operating conditions which can involve follow currents of relatively large 
magnitudes. 

[0017] That is why various means have been used in the prior art for increasing the break 
2 5 capacity of spark gaps. By way of example, known spark gaps have thus been provided 
with interrupter chambers, enabling the electric arc to be subdivided so as to make it 
easier to extinguish, or indeed with air circulation systems serving to achieve the same 
function. However, such additional means for increasing break capacity are generally 
extremely difficult to implement, in particular because they can have a strong negative 
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influence on the capacity to cany lightning current, even though this capacity to cany 
lightning current is specifically the primary function of a spark gap. 

[0018] In addition to the fact that such means for improving break capacity tend to 
5 degrade the current-canying capacity of tiie spark gap, they are also generally expensive, 
bulky, and difficult to fabricate. 

SUMMARY OF THE INVENTION 

[0019] A feature of the present invention is to provide a remedy to the various above- 
1 0 mentioned drawbacks of the prior art, and to provide a novel device for protecting 
electrical equipment against transient surges, which device is simple in design and 
presents improved capacity to break follow current, while conserving good capacity for 
carrying lightning current. 

1 5 [0020] Another feature of the invention is to provide a novel device for protectmg 
electrical equipment against transient surges that is of construction that is particularly 
simple and inexpensive. 

[0021] Anotiier feature of the invention is to provide a novel device for protecting 
2 0 electrical equipment against transient surges presenting an excellent compromise between 
voltage protection and capacity for breaking follow current. 

[0022] Another feature of the invention is to provide a novel device for protecting 
electrical equipment against transient surges implementing standard electrical 
25 components. 

[0023] Another feature of the invention is to provide a novel device for protecting 
electrical equipment against transient surges that is compact and very easy and quick to 
fabricate. 
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[0024] Another feature of the invention is to provide a novel me&od of protecting 
electrical equipment against transient surges that is particularly effective and reliable. 

5 [0025] Another feature of the invention is to provide a novel method of protecting 
electrical equipment against transient surges that is particularly simple to implement. 

[0026] Another feature of the invention is to provide a novel method of protecting 
electrical equipment against transient surges that is inexpensive. 

10 

[0027] Another feature of the invention is to provide a novel use of means for limiting 
the magnitude of an electric current enablmg the protection of electrical equipment 
against transient surges to be improved. 

1 5 [0028] The features given to the invention are achieved \yrith the help of a protector 

device for protecting electrical equipment against transient surges, the device comprising 
firstly a spark gap presenting intrinsic capacity to break follow current and secondly an 
improvement member for improving the follow current breaking power, which member 
co-operates with the spark g^ in such a manner that the protector device presents 

2 0 resultant follow current breaking capacity that is significantly greater than said mtrinsic 
capacity, the device being characterized in that for equipment presenting an assumed 
short-circuit current that exceeds said intrinsic breaking capacity of the spark gap, the 
improvement member comprises limiter means for limiting the magnitude of the 
electrical current passing through the spark gap, said limiter means being specifically 

2 5 designed and connected relative to the spark gap to limit the magnitude of the follow 

current in such a manner that said follow current can be interrupted by the intrinsic follow 
current breaking capacity of the spark gap alone. 
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[0029] The features given to the invention are also achieved with the help of a method of 
protecting electrical equipment against transient surges in which the electrical equipment 
is connected to a protector device comprising firstly a spark gap presenting intrinsic 
capacity to break follow current and secondly an improvement member for improving the 
5 follow current breaking power, which member co-operates with the spark gap in such a 
manner that the device presents resultant follow current breaking capacity that is 
significantly greater than said intrinsic capacity, the method being characterized in that 
for equipment presenting an assumed short-circuit current that exceeds said intrinsic 
breaking capacity of the spark gap, the improvement member comprises limiter means for 
1 0 limiting the magnitude of the electrical current passing through the spark gap, said limiter 
means being specifically designed and connected relative to the spark gap to limit the 
magnitude of the follow current in such a maimer that said follow current can be 
interrupted by the intrinsic follow current breaking capacity of the spark gap alone. 

1 5 [0030] The features given to the invention are also achieved with the help of the use of 
limiter means for limiting the magnitude of electric current as an improvement member 
for improving the follow current breaking power of a protector device for protecting 
electrical equipment against transient surges, said device comprising a spark gap 
presenting an mtrinsic capacity to break follow current, the improvement member for 

2 0 improving follow current breaking power co-operating with the spark gap so that the 

protector device presents a resultant follow current breaking capacity that is significantly 
greater than said intrinsic capacity, the use being characterized in that for equipment 
presenting an assumed short-circuit current that exceeds said intrinsic breaking capacity 
of the spark gap, the limiter means is specifically designed and connected relative to the 

2 5 spark gap to limit the magnitude of the follow current passing through the spark gap in 
such a manner that said follow current can be interrupted by the intrinsic follow current 
breaking capacity of the spark gap alone. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[003 1] Other features aod advantages of tiie invention appear in greater detail on reading 
Ihe following description with reference to the accompanying drawing given as non- 
limiting illustrative examples and in which: 

5 

[0032] Fig. 1 is a diagrammatic view of a first variant exemplary embodiment of a 
protector device in accordance with the invention; and 

[0033] Fig. 2 is a diagrammatic view of a second variant exemplary embodiment of a 
1 0 protector device in accordance with tiie invention. 

DESCRIPTION OF THE INVENTION 

[0034] Figs. 1 and 2 show a device 1, 10 for protecting electrical equipment against 
surges, in particular against transient voltage surges of the type generated by a lightning 
15 strike. 

[0035] The term electrical equipment is used herein to mean any type of apparatus, 
instrument, installation, network, electrical circuit or telecommimications circuit that 
might be subjected to electrical power supply uncertainties firom the voltage point of 
20 view, and in particular to surges due to lightning. 

[0036] As is well known to the person skilled in the art, the electrical equipment for 
protection presents an assumed short-circuit current that corresponds to a given electrical 
current value that is known (or that can be known) to the person skilled in the art. 

25 

[0037] The surge protector device 1, 10 in accordance with the invention advantageously 
constitutes a lightning arrestor. 



[0038] In accordance with the invention, the device 1,10 comprises a lightning arrestor 
cell constituted specifically by a spark gap 2, 20. The spark gap 2, 20 implemented in the 
context of tiie invention can be of any type known to the person skilled in the art, and for 
example can be constituted by an air-filled or a gas-filled spark gap. The invention is 
5 absolutely not limited to any particular type of spark gap, and any type of spark gap well 
known to the person skilled in the art could be used. 

[0039] In conventional manner, the spark gap 2, 20 comprises a first electrode 2A, 20A 
electrically connected to the phase 3, 30 for protection, together with a second electrode 
1 0 2B, 20B for connecting electrically to ground 4, 40. Without going beyond the ambit of 
the invention, it is also possible to envisage that, instead of being connected in parallel 
between a phase 3, 30 and ground 4, 40, the spark gap 2, 20 could be connected between 
neutral and ground, or between a phase and neutral, or indeed between two phases 
(differential protection). 

15 

[0040] Preferably, the spark gap 2, 20 constitutes the single active component of the 
device 1, 10, it being understood that v^thout going beyond the ambit of the invention it 
is possible to envisage said spark gap 2, 20 bemg associated with other non-linear 
components, whether or not they are constituted by spark gaps. 

20 

[0041] In conventional manner, the spark gap 2, 20 presents an intrinsic capacity to break 
follow current. 

[0042] This intrinsic capacity to break follow current corresponds to the magnitude to the 
2 5 maxunum current the spark gap 2, 20 is capable of breaking on its own, i.e., solely 

because of its construction of two electrodes separated by an insulating zone, and without 
help fi-om additional devices. This "natural" break capacity results in particular from the 
relative shapes of the various elements making up the spark gap 2, 20, the materials 
selected for making said elements, and the dimensioning of said elements. 
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[0043] In accordance wilh Ihe invention, the protector device 1,10 also includes an 
improvement member 5, SO for improving its follow current breaking power, said 
member 5, 50 co-operating witii the spark gap 2, 20 in such a manner that the device 1,10 
5 presents a resulting capacity for breaking follow current that is significantly greater than 
the intrinsic capacity of the spark gap 2, 20 on its own for breaking follow current. 

[0044] The improvement member 5, 50 thus enables the magnitude of follow cxirrent that 
the device 1, 10 is capable of breaking after it has carried lightning current to be increased 
1 0 compared with a device comprising the spark gap 2, 20 on its own. 

[0045] In accordance with an important characteristic of the invention, the improvement 
member 5, 50 comprises limiter means 6, 60 for limiting the magnitude of the electric 
current passing through the spark gap 2, 20, and in particular for limiting the magnitude 
15 of the follow current. 

[0046] The term "limit" is used herein to specify an ability to oppose the passage of 
electric current that leads to the magnitude of the electric current being decreased so that 
its value is less than the value that it would have in the absence of the limiter means 6, 60. 

20 

[0047] Thus, the follow current that is "perceived" by Ihe lightning arrestor 1, 10 is 
smaller than the assumed short-circuit current of the installation for protection, because of 
the presence of the limiter means 6, 60. This technical disposition thus allows a spark 
gap lightning arrestor to be installed in an installation whose assumed short-circuit 
2 5 current exceeds the intrinsic capacity of the spark gap 2, 20 to break follow current. 

[0048] The assembly constituted by the spark gap 2, 20 and the limiter means 6, 60 thus 
behaves like a lightning arrestor with high breaking capacity, but without that necessarily 
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requiring the implementation of an intenxipter chamber or of any other conventional 
interrupter means (plastics material degassing hydrogen, air circulation). 

[0049] The general principle of the invention thus relies on implementing a "decoy" 
5 which artificially reduces the magnitude of the follow current carried by the spark gap 2, 
20 so that said current can be interrupted merely by the intrinsic follow current-breaking 
capacity of the spark gap 2, 20. 

[0050] The improvement member 5, SO is thus specifically designed and connected 
1 0 relative to the spark gap 2, 20 so as to limit the magnitude of the follow current to a value 
that is lower than the assumed short-circuit current of the installation for protection, said 
value being compatible with the spark gap's own extinguishing power. 

[OOSl] In other words, the invention advantageously consists in: 

15 

-firstly protecting the equipment by means of a spark gap 2, 20 presenting intrinsic 
capacity to break follow current that is less than the presumed short-circuit current of the 
installation; this means that although the spark gap presents good capacity for carrying the 
lightning current, it is not capable on its own of breaking the follow current since its 
2 0 intiinsic breaking capacity is too small compared with the follow current that is likely to 
be taken by the equipment; and 

-secondly in remedying the above-mentioned insufficient follow current breaking 
capacity by functionally associating the spark gap 2, 20 with limiter means 6, 60 for 
2 5 limiting the magnitude of the electric current passing through the spark gap so that after a 
transient surge, the spark gap does not convey the short-circuit current of the equipment, 
but a current tiiat is smaller than said short-circuit current, and that is sufficiently small 
for it to be possible for the spark gap to break it exclusively on its own; this means that 
the limiter means 6, 60 is designed (and in particular dimensioned) as a function of the 
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presumed short-circuit current of the equipment so that the follow current passing through 
the spark gap is less than the intrinsic breaking capacity of ihs spark gap. 

[0052] The invention thus makes it possible in simple and inexpensive manner to 
5 overcome the conflict inherent to any spark gap between high capacity to carry lightning 
current and high capacity to break follow current. By selecting a spark gap of low follow 
current breaking capacity, i.e., preferably less than the assumed short-circuit current of the 
equipment for protection, the invention makes it possible in return to benefit fix)m high 
capacity for carrying current, with the low breaking capacity of the spark gap being 
1 0 corrected by unplementing the limiter means. 

[0053] Advantageously, the improvement member 5, 50 comprises as its means for 
limiting current a resistive element 9, 90, preferably a linear resistive element. This 
resistive element 9, 90 is preferably connected in series with the spark gap 2, 20. 

15 

[0054] The term "resistive" should be understood in its broadest sense, i.e., it refers both 
to resistive behavior when fed with direct current (DC), and to impedance behavior when 
fed with alternating current (AC). 

2 0 [0055] More particularly, and as shown in Figs. 1 and 2, the resistive element 9, 90 has a 
first terminal 7, 70 electrically connected to the first electrodes 2A, 20A of the spark gap 
2, 20, and a second terminal 8, 80, electrically connected to the phase 3, 30 for protection. 
The subassembly constituted by the series connection of the resistive element 9, 90 and 
the spark gap 2, 20 is thus connected in parallel between the phase 3, 30 and ground 4, 

25 40. 

[0056] Advantageously, the resistive element 9, 90 presents substantially no self- 
inductance, i.e., it generates substantially no inductance effect, or it generates induction 
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effects that are as small as possible or negligible compared with the selected resistance 
value. 

[0057] In other words, for a given resistance value (in ohms) for the element 9, 90, it 
5 should be shaped so as to significantly limit any induction effects. To this end, the 
resistive element 9, 90 is preferably solid and compact and does not form a loop or a 
winding or a helix. 

[0058] This technical disposition enables the device 1, 10 in accordance with the 
1 0 invention to avoid generating any additional surge when passing lightning current. As a 
result, the level of voltage protection provided by the device 1, 10 is not degraded 
compared with that of a device comprising die spark gap 2, 20 on its own without the 
improvement member 5, 50. The substantially non-inductive connection of the resistive 
element 9, 90 m series with the spark gap 2, 20 thus makes it possible in very simple 
1 5 manner to significantly increase the follow current breaking capacity of the device 1,10 
compared with a device comprising the spark gap 2, 20 on its own, but without that 
having a negative influence on the capacity of the spark gap 2, 20 to carry lightnmg 
current, as would be the case for example with a conventional interrupter chamber. 

2 0 [0059] In independent manner, the invention also relates to a protector device 1 , 1 0 for 

protecting electrical equipment against transient siirges and comprising firstly a spark gap 
2, 20 presenting an intrinsic capacity to break follow current, and secondly an 
improvement member 5, 50 for improving follow current breaking power, which member 
co-operates with the spark gap 2, 20 so that the device 1,10 presents a resultant capacity 

2 5 for breaking follow current that is substantially greater than said intrinsic capacity, said 
unprovement member 5, 50 comprismg limiter means 6, 60 for limiting the magnitude of 
the electric current passing through die spark gap 2, 20, said limiter means 6, 60 itself 
comprising a resistive element 9, 90 connected in series with die spark gap 2, 20, said 
resistive element being of a substantially non-inductive nature. 
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[0060] In the first variant exemplary embodiment, shown m Fig. 1, the resistive element 
is advantageously formed by an electrical resistor 9, i.e., by a single linear electrical 
component that can be identified as such and that is characterized essentially by its ability 
5 to limit the current flowing in a circuit in a manner that is substantially constant, 
predetermined, and known. 

[0061] In the variant shown in Fig. 2, the protector device 1, 10 in accordance with the 
invention comprises electrical connection means of the spark gap 2, 20 for connecting it 
10 to the electrical equipment for protection 3, 30, 4, 40, said connection means directly 
constituting the resistive element 90, thereby eliminating any need to connect an 
additional distinct electrical component 

[0062] In particular, the niaterial(s) &om which the connection means are made, and also 
15 the dimensions of said connection means (in particular in terms of section) are selected to 
that the connection means perform the function of limiting the magnitude of the electrical 
current that is looked for in the context of the present invention. 

[0063] Preferably, the connection element for connecting the first electrode 20A to the 
2 0 phase for protection 30 is designed to act exclusively as the protection member 50. 

[0064] The Applicant has discovered that a low-resistance resistive element suffices to 
obtain a significant technical effect. By way of example, for an installation powered at 
230 volts (V) and 25 kiloamps (kA), an appreciable result can be obtained with a resistive 
2 5 element presenting resistance of a few milliohms (m£2), e.g., lying in the range 1 0 mSl to 
50mn. 
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[0065] More generally, the resistive element should be selected as a function of the 
assumed short-circuit current of the installation, and of the intrinsic capacity^ of the 
intended spark gap for breaking follow current. 



5 [0066] Advantageously, the improvement member 5, 50 is constituted exclusively by the 
resistive element 9, 90, regardless of whether it is based on components presenting 
electrical resistance or based directly on connection means specifically designed for this 
purpose. 

1 0 [0067] The effect of improving breaking power is thus obtained substantially exclusively 
by the spark gap 2, 20 being connected in series with a resistive element 9, 90. 

[0068] Nevertheless, without going beyond the ambit of the invention, it is raitirely 
possible to envisage the improvement member 5, 50 further comprising, in addition to the 

1 5 limiter means 6, 60, conventional means of the interrupter chamber kind, for example. 
Under such circimistances, the intrinsic capacity for breaking follow current will 
correspond to the breaking capacity of the subassembly constituted by the spark gap 2, 20 
and said conventional means whetiier of the interrupter chamber kind or of some other 
kind. The limiter means 6, 60 serve to further improve that intrinsic capacity, even if it is 

2 0 already greater than the capacity of a spark gap 2, 20 "alone", i.e., without any additional 
arc-extinguishing means. 

[0069] The invention also provides a method of improving the follow current breaking 
capacity of a device 1, 10 for protecting electrical equipment against surges such as a 
2 5 lightning arrestor, said device including a spark gap 2, 20. 

[0070] According to an important characteristic of the invention, the method in 
accordance with the invention comprises an improvement step in which the device 1,10 
is provided with limiter means 6, 60 for limiting the magnitude of the electric current 
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passing through the spark gap 2, 20, and in particular the follow current that occurs after 
carrying lightning current. 

[0071] During the improvement step, a resistive element 9, 90 is advantageously 
5 connected in series with the spark gap 2, 20. 

[0072] In a first variant implementation of the method in accordance with the invention, 
the resistive element 9 is formed by an electrical resistor, as described above. 

1 0 [0073] In a second variant, the method comprises a step in which the spark gap 2, 20 is 
connected to the equipment for protection by electrical connection means, said 
connection means being specifically designed to form directly the resistive element 90, 
again as described above. 

1 5 [0074] The method in accordance with the invention thus makes it possible in simple and 
rapid manner to improve the breaking capacity of any spark gap lightning arrestor in 
existence on the market, merely by adding resistive means selected as a fimction of the 
intrinsic breaking capacity of the spark gap, and of the assumed short-cux;uit current of 
the installation to be protected. 

20 

[0075] The invention also provides a method of protectmg electrical equipment against 
transient surges in which the electrical equipment is functionally connected to a protector 
device 1,10 comprising firstly a spark gap 2, 20 presenting an intrinsic capacity for 
breaking follow current, and secondly an improvement member 5, 50 for improving the 
2 5 follow current breaking power, which member co-operates with the spark gap 2, 20 in 
such a manner that the device 1,10 presents a resulting capacity for breaking follow 
current that is substantially greater than said intrinsic capacity. 
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[0076] In this method, the equipment presents an assumed short-circuit current which 
exceeds the intrinsic breaking capacity of the spark gap 2, 20. In other words, the 
intrinsic breaking capacity of the spark gap 2, 20 is perceptibly lower than the assumed 
short-circuit current of the equipment for protection. 

5 

[0077] In accordance with the protection method of the invention, the improvement 
member 5, SO comprises limiter means 6, 60 for limiting the magnitude of the electric 
current passing through the spark gap 2, 20, said limiter means 6, 60 being specifically 
designed and connected relative to the spark gap 2, 20 to limit the magnitude of the 
1 0 follow current so that said follow current can be interrupted solely by the intrinsic 
capacity of the spark gap 2, 20 to break follow current. 

[0078] Advantageously, the improvement member 5, SO comprises as its limiter means a 
resistive element 9, 90 connected in series with the spark gap 2, 20. 

15 

[0079] The resistive element 9, 90 is preferably constituted by an electrical resistor 9. 

[0080] Advantageously, the spark gap 2, 20 connected to the equipment by electrical 
connection means, said electrical connection means forming the resistive element 90. 

20 

[0081] Finally, the invention also relates to the use of limiter means of the electrical 
resistor kind for limiting the magnitude of an electric current, as an improvement member 
for improving the follow current breaking power of a device, of the lightning arrestor 
kind, for protecting electrical equipment against surges, which device comprises a spark 
2 5 gap presenting intrinsic capacity to break follow current, such that said device presents a 
resulting capacity for breaking follow current that is greater than said intrinsic capacity. 

[0082] More precisely, the invention relates to the use of limiter means 6, 60 for limiting 
the magnitude of electric current as an improvement member 5, 50 for unproving the 
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follow current breaking power of a device 1, 10 for protecting electrical equipment 
against transient surges, said device 1,10 comprising a spark gap 2, 20 presenting 
intrinsic capacity for breaking follow current, the improvement member 5, SO for 
improving the follow current breaking power co-operating with the spark gap 2, 20 in 
5 such a manner that the protection device 1,10 presents resultant follow current breaking 
capacity that is significantly greater than said intrinsic capacity, the use being 
characterized in that for equipment presenting an assumed short-circuit current that 
exceeds said intrinsic breaking capacity of the spark gap 2, 20, the limiter means 6, 60 is 
specifically designed and connected relative to ihe spark gap 2, 20 to limit the magnitude 
10 of the follow current passing through the spark gap 2, 20 in such a maimer the said follow 
current can be interrupted by the intrinsic follow current breaking capacity of the spark 
gap 2, 20 alone. 

[0083] The invention thus seeks in particular to provide a novel use of known electrical 
1 5 resistance components as components for increasing the follow current breaking capacity 
of known standard spark gaps. 

[0084] Finally, the invention makes it possible in simple but significant manner to 
improve the breaking power of any known device subject to the phenomenon of follow 
2 0 current, while providing good protection against transient surges. 

[0085] One industrial application of the invention lies in the design, manufacture, and use 
of protector devices for providing protection against transient surges. 

2 5 [0086] All patents, applications and publications referred to herein are incorporated by 
reference in their entirety. 

104660S 
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